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©METERIAU DE REVETEMENT A BASE DE POLYTCTRAFLUOROETHYLENE APTE AU MARQUAQE PAR 
^ LASER. 

(57) Mal6ri au da revetement a baso da pofytitraftuoroe^hy- 
iSTTe (PTFE) contenant das pigments at apt© au marauage 
par un laser UV, tadR matdriau etant constttu* da PTFE cm 
addlttonnG da 0,01 A 5% an pold* do pigments d'oxyda da 
titans. 

II comprend de 0,1 a 6% en poHs tf un ou plusiaura poly- 
merea organlquas cholsla dans to groupe comportant laa 
pojymeres da tulfure crarylena. en partJcutier le autfure de 
pofyphenylene (PPS). lea polyarylsutfones, an particular le 
polysulfone (PSU) et le pelydtharauKone (PES), et leapoly- 
arytohamatonea, en partlculler la potyfthorcAtona (PEK) et 
la poly6tharatherce1one (PEEK). 
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La present e invent Lor. esc relative a ur. mat£ra.au de revet ement a 
base de polytetraf luoro6thylene (?TF£) apt* au warguage par laser. 

La presence invention est plus particuiierement relative a u- 
mater iau de revetement en P7FE contenanc des pigments et apte au marquage 
par un laser UV, e'est-a-dire un laser emertant son rayonnement dans le 
domaine ultra-violet. 

Un faisceau laser projetfe a la surface du matfirlau do revexeroenc 
prove- que one modification «e 1* structure chimique dec pigments dans leg 
zones d' impact, de telle sorts que dec marquages, not anient des 
inscriptions* apparai69enc par contrast* avec les zones de la surface du 
mat&riau n'ayant pas 4t6 soumises a 1* act ion du faisceau laser. 

Oe tela mater iaux en PTrz, apte a au marquage par laser, sont 
utilises principaloment conme revetement s de surface de cables 61ectrique&. 
Le aate>iau assure dans ee cae ur.e fonctior. d* isolation corome les 
revtftements en PTFE eraditionnels er est en outre apte a recevoir par 
marquage laser des inscriptions d' identification du cable. 

Les mater Laux connus de ce type utiiisent essontiel lament cowne 
pigments du dioxyde de titan© TiO^. 

Or. constate cepandant d'une part que le contraste de marquage 
obtenu par 1" irradiation de ces pigntents par un laser Uv r.'est pas 
sacisfaisant dans la mesure od il es - le pius souvent de l'orore de ?C% 
seu lenient, et d' autre part que la modification de structure chimtgue dos 
pigments de Ti0 2 n'est pas irreversible* le contrasce dimiauant encore 
lore du vitillioement* 

On a ainsi constate lors d'ur. vieillissoroent a 260 *C en 168 
HoureB, d'un reveteraent en PTFE contenant 2\ de TiO, une diminution de 
contraste d* environ 10*. 

La presence invention se propose de fournir un materiau de 
revdtement apte au marquage par laser UV off rant une quality de contraste 
aroelioree et stable dans le temps. 

Lo materiau eelon la present* invention oat const itue de PTFE cru 
additionne de 0,01 a 5% en poids de pigments d'oxyde do titane. et se 
caract^riee essentiellement par le fait qr-'il comprend de 0*1 a SS en poids 
d'un ou plusieurs polymer as organiquec choisis dans le groupe comportant les 
polymares de sulfure d'arylene, cn partieuiier le culture de polypheny lene 
<PPS). lee polyaryleufones, er. part icu lie r le polygulfone (PSU> et le 
polyfethersulfont tPES), et ies po lyary let he rce tones, er. part A =ulier la 
pol y ether ce tone (PEX> et la polyerhererhereetone (PEEK). 
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Le mater iau selon I ' invent lor. comprend du PTFE cru, c'est-a-dire 
n* ay ant jamais etfi porte a une temperature superieure a la temperature de 
gelificaxicn dite aussi de frittage dc PTTE qu^ e3t de lordre da 3S0"C. 

On constate quo de man i ere surcrenante 1' addition de tels 
5 polym*re9 organiques augment© le contrast e du marquage realist a 1'aide d'un 

laser UV, le contract* de marquage obtenu pouva.nt atteindre et 9ouvent 
d£pa*ser 80%. 

D« plue ees polymer** organ ique* son- stable* a des temperatures 
de l'ordre de 250*C, voire eupftrieures pour certains d'entre eux. da telle 
10 sorte que la etabilit£ du contrast© obtanc est assuree lor 9 d'un 

vieilliesenent 4 de tellac temperatures. 

Si l'on desire rAftlisor dec revetemems non pad blanca mais 
16gexe»ent colores, on peut ajouter de C,05 a 3t en poids d'un pigment 
colore tel qu'un titanate. 
i3 ^ e mater iau de revetement sol or. la present* invention peut etre 

realise sous la forne d'un rubar. ayant la composition indiguee ei-dessus, 
par le procede connu d 'extrusion lubrififie, le ruban etant enroul£ eur la 
surface, notanroent calle d'un cable electrique, a marquee par laser. 

Le proce'do' d' extrusion lubrif iie conciste 4 me linger la 
20 composition a base de poudre de PTPS avec ur. lubrif iant pour realiser une 

preform* compacte qui est sourai&e a un filago a la preeee dans lequelle up. 
piston refoule la composition a -ravers une filiere de maniAre a former un 
profile tel qu'un ruban plat ou un jonc cylindrigue. 

Co profile est ensuite aoumis a une operation de calandrage entre 
25 deux cylindres pour obtenir un ruban de faible epaisaeur, ex le lubrlfiant 

eet 61iain6, notaromcnt par a^chage ou le cas echeant a l'aide d'ur, solvant. 

Si on le souhaite, le ruban ainsi obtenu peur exre soumis a une 
6tape de dedensif ication par etirage, par example er. faisant passer le ruban 
sueeesGivement sur des rouleaux entraines a des vitesaec oariphftriques 

30 

lineaires qui gont dans le rapport de 1'allongeraent que l'on ddsire donner 
au ruban, ou encore en eounettanr le ruban a 1 'action d'un dx&positif de 
tension qui exerca sur le ruban ur. effort corrcspondant a la deformation que 
l'on desire lui communiqpier . 

Le cas echeant, 1'etirage du rubar. peut s'effectuer apres un 
35 chauffage de celui-ci. 

Le mat6riau de revetement selon 1' invention peut egaiemenx exre 
realise sous forne de vernie comportant en dispersion aqueuce la composition 
indiquee precedeoenent , et appliqu§ par treropage, :*etape de trempage etant 
suivie d'un teenage. 
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Une foie applique le matenau de reveteroent esc soumis a an 
chauffage de euisson a une temperature superieure 4 Is temperature de 
frit cage du PTFE. 

On va maintenant deerire ci-aprcs differente exemples de 
5 realisation de mater iaux de rev^tement selor. la present e invention. 

Ea«mple^l 

On a realise par extrusion lubri'iee ur. ruban eor.stitue de PTFE 
cru et comportant en poids 1,5% de PEEK micror.ise et 1% de Ti0 2 - Le 
ruban, blane, preaente une epaisseur de 64 urn et une densite de 1,56 et est 
10 utilise pour le guipage d'un cable electrique. 

On realise un marquage a i'aide d'ur. laser excimer regie a une 
intensite de U/cm 2 . 

on a obtenu un contraste de marquago de S2%. 

On a ensuite realise une operation de vieiiliss*ment dans un four 
15 4 260 'C dur&nt 268 Heures. 

On a constate qu'aprea ce vieillieiement le contraste exait encore 

de 79*. 

Example 2 

on a realise un ruban de mfemes caracteristiguee que celui de 
20 l'exctnple 1 en souraettant 4 i'extrusion lubrifiee une composition de PTFE 

cru contenant 1\ de PPS micronise et 1% de TiOj. 

On a obtenu un contraste de marquage de 73%. 
Exeroplff 3 

On a realist un ruban par extrusion lubrifiee de PTFE cru 
25 contenant 1% de PEEX micronise, 1% de Ti0 2 et 0,S% de blou de cobalt 

pour cbtenir un ruban de couleur bleu pale. 

On a obtenu un contraste de marquage de ^6\. 
Exemple 4 

On a realise un ruban par extrusion lubrifiee d'ur. melange de PTFS 
30 cru contenant 1% de PEEK micronise. 1% de Tio 2 et C,5% de titanate de 

cobalt pour obtenir un ruban de couleur vert pale. 

on a constate un contraste de roarquage de 30%. 
Example S 

On a realise un ruban bicouche par co-extruGion d'ur. melange 
35 lubrifie de PTFE cru 4 1% de PEX micronise et d'un melange lubriiie de 

PTFE cru a 1% de TiO^. 

Apres avoir enroule ce rubar. bicouche sur ur, cable, de telle 
maniere que la couene contenant le PER soit present© a l'exterieur, on a 
constate un contraste de marquage sup6ricur a 88* . 
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On a prepare una solution de PES dans du dichloxoexhane. 
Le PBC a ensuite eta pracipita en ajoutant goutte & goutta 1* 
solution de PES dans una dispersion de T10 2 dans du propanoic 

Las particules aolidea ont ate extreiteo par filtration at sechees. 
Le rapport en poids PES/Ti<> 2 dans ce cnelenge eat da l'ordre 

de 1. 

on a realise par extrusion lubrifiee un ruban contanant du PTFE 
cru at 2% aeUange ci-daseua. 

On a constat* un contrasts da marqpaga da 60%. 
Bxaraole f 

On a dioaout du PER dana da l'acide methane oulfoniquo. 

La solution a at* ajoutee dans una dispersion aqueuse da PTFE 
contanant 2% da Tio^ at 2% da titaaate jauna da chroma. 

On a obtenu un film mince jauna qua l'on a depose aur un cable par 
tr«snpaae puis seehaga. 

On a constate an contrasts da mar quags da 78*. 

Bian qua 1* invention ait ate decrite an liaison avec das nodes da 
realisation paxticuliera, il eat bian evident qu'elle n'y eat mil lament 
lijttitee at qu'on paut lui apporter differentes variantes at modifications 
sane pour autant aortir ni de son cadre ni de aon esprit. 
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1. Materiau am reveteoent a baie de polytetrafluoroethylfcne (PXFE> 
contenant dee pigment* et apte au marquage par un laser UV* ledit mater iau 
etant conetitue de FIFE cru addirionne de 0,01 a 5% en poida da plgmenta 
d'oxyde de titane, ceracterioe par le fait gu'il cowprend de 0,1 4 5% en 
poida d'un ou pluaieera polymer ea organiques choicie dans 1© groupe 
cowportant loo polymexco de sulfure d'arylene, en particulier le sulfure do 
polyph&nylene <PPS), lea polyarylaulfonea, en particulier le polycelxone 
(PSO) ot le poly at her eulf one (PES) , et lea poiyarylethercetonea, en 
paxtieulier la polyetharcetone tPEX) et la polyetiierexhercetone (PEEK). 

2. Materlau de revet ement bo Ion la revindication 1, ceract£riee 
par le fait qu*il comprend de 0,05 a 3% en poida d un pigment colore, en 
paxtieulier un tltanate. 

3. Mater ieu de revetement aelon l*una queleonque dee 
revendicatlona 1 et 2, earact6riae par le fait qu'il eat r6alie* aoue la 
forma d'un ruban par oxtruaion lubrif iAe. 

4. Materiau de revftteatent aelon 1'une queleonque dea 
revendicatlona 1 et 2, earactAriae par le fait qu'il eat realiee coua forme 
de vernia en diaper a ion agueuae. 
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(54) Coating material based on polytetrafluoroethylene capable of being marked by 
a laser. 



(57) Coating material based on polytetra- 
fluoroethylene (PTFE) containing pigments 
and capable of being marked by a UV laser, 
said material being constituted by uncured 
PTFE to which has been added 0.01 to 5% by 
weight of titanium oxide pigment. 

It comprises 0. 1 to 5% by weight of 
one or more organic polymers chosen in the 
group comprising arylene sulfide polymers, 
in particular polyphenylenesulfide (PPS), 
the polyarylsulfones, in particular poly- 
sulfone (PSU) and polyethersulfone (PES), 
the polyaryletherketones, in particular 
polyetherketone (PEK) and polyetherether- 
ketone (PEEK). 



The present invention relates to a coating material based on polytetrafluoro- 
ethylene (PTFE) capable of being marked by a laser. 

The present invention relates more particularly to a coating material from PTFE 
containing pigments and capable of being marked by a UV laser, i.e. a laser which emits 
its radiation in the UV range. 

A laser beam projected onto the surface of a coating material causes a 
modification in the chemical structure of the pigments in the impact zones, such that 
markings, notably inscriptions, appear by contrast with the areas of the surface of the 
material which have not been subjected to the action of the laser beam. 

Such materials made from PTFE, capable of being marked by a laser, are used 
primarily as coatings for the surfaces of electric cables, the material thus providing an 
insulating function as in the case of traditional PTFE coatings and is in addition capable of 
receiving by laser marking inscriptions for cable identification. 

The known materials of this type use essentially as pigments titanium dioxide 

Ti02- 

It has been observed, firstly, that the marking contrast obtained by irradiation of 
these pigments with a UV laser is not satisfactory to the extent that it is most often of the 
order of 70% only, and secondly that modification of the chemical structure of the Ti02 
pigments is not irreversible, the contrast further decreasing after aging. 

It has been observed that during aging at 260°C for 1 68 hours, a PTFE coating 
containing 2% Ti02 had a contrast decrease of about 1 0%. 

The present invention proposes to provide a coating material capable of being 
marked by a UV laser having an improved contrast quality which is stable with time. 

The material of the invention is constituted from uncured PTFE to which has been 
added 0.01 to 5% by weight of titanium oxide pigments, and characterized by the fact 
that it comprises 0.1 to 5% by weight of one or more organic polymers chosen in the 
group comprising the arylene sulfide polymers, in particular polypjjenylenesulfide 
(PPS), the polyarylsulfones, and in particular polysulfone (PSU) and polyethersulfone 
(PES), the polyaryletherketones, in particular polyetherketone (PEK) and poly- 
etheretherketone (PEEK). 

The material of the invention comprises uncured PTFE, i.e. which has never been 
raised to a temperature above the gel temperature also called the sintering temperature 
of PTFE which is of the order of 150°C (or 350°C ? illegible) . 

It was surprisingly found that the addition of these organic polymers increases 
the contrast of markings made by a UV laser, the marking contrast reaching and often 
exceeding 80%. 

Furthermore, these organic polymers are stable at temperatures of the order of 
250°C, or even higher for some of them, such that the stability of the contrast obtained 
is ensured during aging to such temperatures. 



If it is desired to produce coating which are slightly colored rather than white, it 
is possible to add 0.05 to 3% by weight of a colored pigment such as a titanate. 

The coating material of the invention can be produced in the form of a tape, 
having the composition indicated above, by the known process of lubricated extrusion, 
the tape being wound on the surface, notably of an electric cable, to be marked by laser. 

The lubricated extrusion process consists in mixing the composition based on the 
PTFE powder with a lubricant to produce a compact preform which is subjected to 
extrusion in a press in which a piston forces the composition through a die to form a 
shaped extrudate such as a fiat tape or a cylindrical rod. 

The extrudate is then subjected to a calendering operation between two cylinders 
to obtain a thin tape, and the lubricant is eliminated, notably by drying or optionally 
using a solvent. 

If desired, the tape so obtained can be subjected to a "dedensification" step by 
drawing, for example by passing the tape successively over rollers which are driven at 
linear peripheral velocities which are in the ratio of the elongation (draw) which is 
desired to be given to the tape, or by subjecting the tape to the action of a tension device 
which places a stress on the tape corresponding to the desired deformation. 

Optionally, drawing of the tape can be effected after it has been heated 

The composition of the invention can also be produced in the form of a varnish 
(lacquer) comprising the above described composition in an aqueous dispersion, and 
applied by immersion, the immersion step being followed by drying. 

Once applied, the coating material is subjected to a curing operation by heating to 
a temperature above the sintering temperature of PTFE. 

Given below are different examples of embodiments of the coating materials of the 
present invention. 

EXAMPLE 1 

Lubricated extrusion is used to produce a tape of uncured PTFE comprising 1 .5% 
by weight of micronized PEEK and 1 % T102- The white tape has a thickness of 64 //m and 
a density of 1 .58 and is used to wrap around an electric cable. 

Marking is effected with an excimer laser adjusted to an intensity of 1 J/cm 2 . 
The marking contrast obtained was 82%. 

The material was subjected to an aging operation in an oven at 260°C for 1 68 

hours. 

After this aging, the contrast was still 79%. 



EXAMPLE 2 

A tape having the same characteristics as that in example 1 was produced by 
lubricated extrusion of an uncured PTFE containing 1 % micronized PPS and 1 % Ti02- 

The marking contrast obtained was 78%. 

EXAMPLE 3 

A tape was produced by lubricated extrusion of an uncured PTFE containing 1% 
micronized PEEK, 1 % Ti02 and 0.5% cobalt blue to obtain a pale blue colored tape. 

The marking contrast obtained was 76%. 

EXAMPLE 4 

A tape was produced by lubricated extrusion of an uncured PTFE containing 1 % 
micronized PEEK, 1 % Tt02 and 0.5% cobalt titanate to obtain a pale green colored tape. 

The marking contrast obtained was 80%. 

EXAMPLE 5 

A two-layered tape was produced by co-extrusion of a lubricated uncured PTFE 
containing 1 % micronized PEK, and a lubricated mixture of uncured PTFE and 1 % Ti02. 

After winding this two-layered tape on a cable, such that the layer containing 
PEK was on the outside, the marking contrast obtained was higher than 88%. 

EXAMPLE 6 

A solution of PES in dichloroethane was prepared. 

The PES was then precipitated by adding the PES solution drop by drop to a 
dispersion of Ti02 in propanol. 

The solid particles were filtered and dried. 

The PES/T1O2 in this mixture is of the order of 1 . 

A tape was produced by lubricated extrusion of an uncured PTFE containing 2% of 
the above mixture. 

The marking contrast obtained was 80%. 

EXAMPLE 7 

PEK was dissolved in methane sulfonic acid. 

The solution was added to an aqueous dispersion of PTFE containing 2% T1O2 and 
2% yellow chromium titanate. 



A thin yellow film was obtained on a cable by immersion and drying. 



The marking contrast obtained was 78%. 

Although the invention was described with specific embodiments, it is obvious 
that it is not limited to these and that different variations and modifications can be 
effected without going outside its scope or spirit 



CLAIMS 



1) Coating material based on polytetrafluoroethylene (PTFE) containing 
pigments and capable of being marked by a laser, said material being constituted from 
uncured PTFE to which has been added 0.01 to 5% by weight of titanium oxide pigments, 
and characterized by the fact that it comprises 0. 1 to 5% by weight of one or more 
organic polymers chosen in the group comprising the arylene sulfide polymers, in 
particular polyphenylenesulfide (PPS), the polyarylsulfones, and in particular 
polysulfone (PSU) and polyethersulfone (PES), the polyaryletherketones, in particular 
polyetherketone (PEK) and polyetheretherketone (PEEK). 

2) Coating material according to claim 1, characterized in that it comprises 0.05 
to 3% by weight of a colored pigment, in particular a titanate. 

3) Coating material according to any of the claims 1 and 2, characterized in that 
it is produced in the form of a tape by lubricated extrusion, 

4) Coating material according to any of the claims 1 and 2, characterized in that 
it is produced in the form of a varnish in an aqueous dispersion. 
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